Adaptation to low dietary calcium in magnesium-deficient rats.
To determine if adaptation to low calcium (Ca) diets is impaired by magnesium (Mg) deficiency, weanling rats were pair-fed control (700 mg Mg/kg diet) or low Mg (70 mg Mg/kg diet) diets containing 5000 mg Ca/g diet for 7 or 10 d. Half of the animals from each group were then killed; the remainder continued on their previous Mg intakes and were subjected to low (500 mg Ca/kg diet) dietary Ca for 7 or 15 d. After 10 d of Mg deficiency, rats fed adequate Ca were hypomagnesemic and hypercalcemic, relative to controls, and had elevated circulating parathyroid hormone (PTH) but normal 1,25-dihydroxycholecalciferol (1,25-DHCC). After 7 d of low dietary Ca, there were no significant differences in plasma Ca, 1,25-DHCC or PTH between control and Mg-deficient rats despite a 50% reduction in plasma Mg in the latter group. After 15 d of low Ca stress, control rats remained normocalcemic, but Mg-deficient rats developed relative hypocalcemia despite similar, high circulating levels of PTH. Plasma 1,25-DHCC in the hypocalcemic, Mg-deficient rats was significantly lower than that of control rats also exposed to low dietary Ca, suggesting an impairment in 1,25-DHCC production during chronic Mg depletion. Significantly elevated renal Ca content was present in the Mg-deficient rats, which was unrelated to dietary Ca and preceded the development of hypocalcemia. The results indicate that both the duration of Mg deficiency and the Ca content of the experimental diet are important determinants of an animal's ability to maintain Ca homeostasis during Mg depletion.